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Abstract
Background: Organised sports (OS) participation is an important health behaviour but it seems to decline from
childhood to adolescence. The aim of this study was to investigate OS participation patterns from childhood to
adolescence and potential determinants for those patterns.
Methods: Data from the German Health Interview and Examination Survey for Children and Adolescents (KiGGS)
cohort study with a 6 year follow-up period were used (KiGGS0: 2003-06, KiGGS1: 2009-12). Participants aged 6–
10 years at KiGGS0, who were aged 12–16 at KiGGS1, were included (n = 3790). The outcome variable was ‘OS
participation’ between KiGGS0 and KiGGS1 with the categories ‘maintenance’ (reference), ‘dropout’, ‘commencement’
and ‘nonparticipation’. Relative risk ratios (RRRs) were calculated using multinomial logistic regression to identify
potential predictors for OS patterns. Socio-demographic, family-related, health-related, behavioural and environmental
factors were considered as independent variables.
Results: 48.5 % maintained OS, 20.5 % dropped out, 12.3 % commenced OS between KiGGS0 and KiGGS1 and 18.7 %
did not participate at both times. The RRRs for dropout rather than maintenance were 0.6 (95 % Cl 0.5–0.7) for boys
versus girls, 1.5 (1.3–1.9) for the age group 8–10 versus 6–7 years, 0.7 (0.5–0.9) for high versus intermediate parental
education, 1.4 (1.1–1.8) for low versus middle household income, 1.4 (1.0–1.8) for below-average versus average motor
fitness. The RRRs for commencement rather than maintenance were 0.6 (0.5–0.8) for boys versus girls, 0.6 (0.5–0.8) for
the age group 8–10 versus 6–7 years, 1.5 (1.1–2.1) for low versus intermediate parental education, 1.5 (1.1–2.0) for low
versus middle household income, 0.7 (0.5–1.0) for no single-parent versus single parent family, 1.8 (1.3–2.5) for below-
average and 0.6 (0.4–0.8) for above-average versus average motor fitness, and 1.4 (1.1–1.9) for high versus middle
screen-based media use. The RRRs for abstinence rather than maintenance were 0.6 (0.4–0.7) for boys versus girls, 1.5
(1.1–2.0) for low versus intermediate parental education, 2.2 (1.7–2.8) for low and 0.6 (0.5–0.8) for high versus middle
household income, 1.6 (1.2–2.1) for psychopathological problems versus no problems, 1.7 (1.3–2.2) for below-average
and 0.4 (0.3–0.6) for above-average versus average motor fitness, and 1.6 (1.0–2.6) for rural versus metropolitan
residential area.
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Conclusions: OS participation rates among all children living in Germany need to be improved. More tailored offerings
are needed which consider the preferences and interests of adolescents as well as a cooperation between public
health actors to reduce barriers to OS.
Keywords: Organised sports, Dropout, Predictors, Children, Adolescents, Germany
Abbreviations: BMI, Body mass index; KiGGS, German health interview and examination survey; OS, Organised sports;
PA, Physical activity; RRR, Relative risk ratio; SES, Socioeconomic status
Background
Regular physical activity (PA) during childhood and adoles-
cence is associated with numerous short- and long-term
health benefits [1, 2]. Studies indicate that a dose-response
relationship exists: the larger the amount and the higher
the intensity level of PA, the greater the health benefits [2].
Organised sports (OS) such as organised team sports seem
to have greater health benefits compared to non-organised
PA because their PA intensity level is usually higher than
that of non-organised PA [3]. Furthermore, the total
amount of leisure-time PA usually is greater among OS
participants compared to nonparticipants [3, 4]. It seems
that OS especially have a positive effect on mental health
because of the various social interactions that are particu-
larly associated with them [5, 6]. Thus, there is a general
consensus that OS should be an integral part of children’s
and adolescents’ daily life. It is well documented, however,
that OS participation declines during adolescence [7–9].
Recent population based data for German children and ad-
olescents demonstrate that the prevalence was higher in
the age group 7 to 10 years with 69.2 % than in the age
groups 11 to 13 and 14 to 17 years with 61.2 and 55.7 %
[10]. Cohort data analyses are needed to investigate
changes in OS participation during the transition from
childhood to adolescence, as well as their determinants, to
identify target groups for health promotion interventions.
The hierarchal leisure constraint model [11] and the socio
ecological model of sport attrition [12] identify biological
(sex, body mass index [BMI]), intra- and interpersonal (atti-
tude, anxiety, fun, social support, pressure) as well as struc-
tural factors (environment, socioeconomic status [SES],
costs) that could inhibit or prevent leisure-time PA and
sport attrition. Authors of a review study on correlates of
youth sport attrition concluded that most studies reviewed
examined intra- and interpersonal correlates whereas stud-
ies on biological and environmental correlates were under-
represented [12].
This study is aimed at investigating patterns of OS par-
ticipation (maintenance, dropout, commencement and
nonparticipation) during the transition from childhood to
adolescence. Furthermore, the role of influencing factors
for OS participation patterns is investigated, with a focus
on socio-demographic, family-related, health-related, be-
havioural, and environmental factors.
Methods
Study design and participants
Data from the German Health Interview and Examin-
ation Survey for Children and Adolescents (Kinder-
und Jugendgesundheitssurvey, KiGGS) baseline survey
(KiGGS0) and the 6 years later conducted first follow-up
survey (KiGGS1) were analysed. KiGGS is a nationwide
cohort study based on a cluster-randomized population
survey design, with the aim of obtaining comprehensive,
nationally representative information on the health status
of children and adolescents living in Germany. The sam-
ple was drawn with a two-stage sampling strategy; prob-
ability selection of 167 sample points (clusters) and
random selection of address data from local population
registries within the clusters [13]. The KiGGS study design
is described in detail elsewhere [13]. In KiGGS0, 17,641
children and adolescents aged between 0 and 17 years
underwent physical examinations, interviews and tests be-
tween May 2003 and May 2006. The parents of the partic-
ipants also completed a self-administered questionnaire.
The response rate of KiGGS0 was 66.6 %. The study
protocol was approved by the ethics committee of the
Charité - University Medicine Berlin and the Federal
Commissioner for Data Protection and Freedom of Infor-
mation. In KiGGS0 and KiGGS1 participants were in-
formed about the study goals, data protection protocols
and the interview and examination processes. All partici-
pants gave their informed consent and one parent signed
an informed written consent.
KiGGS1 was carried out as a computer-assisted tele-
phone interview (CATI) survey 6 years after KiGGS0, be-
tween June 2009 and June 2012 [13, 14]. For KiGGS1, all
KiGGS0 participants were re-invited. The re-participation
rate among persons aged between 7 and 17 years in
KiGGS1 was 72.9 % (n = 7913) [13, 14]. This particular
study included 3790 participants aged between 6 and
10 years at KiGGS0 and then between 12 and 16 years at
KiGGS1 (Fig. 1). The loss to follow-up for this particular
age group was 26.5 %. Characteristics of study participants
and those who were lost to follow-up are compared in
Additional file 1. The final study sample comprised of
3471 (91.6 %) participants for whom complete data on OS
participation was available for both KiGGS0 and KiGGS1.
The predictor analysis was conducted as a complete-case
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analysis to allow comparison between the models. Hence,
participants with missing data for one or more predictor
variables were excluded (nincluded = 3091; 11.0 % excluded;
for further information see item nonresponse analysis in
the Additional file 2).
Measurements and quantitative variables
Outcome measure
In KiGGS0, OS participation was assessed via a self-
administered questionnaire completed by a parent. The
parent was asked how often her/his child participates in
sports club activities with the response categories ‘almost
every day’, ‘3–5 times per week’, ‘1–2 times per week’, ‘less
than once per week’ and ‘never’. A dichotomous variable
was constructed: ‘no organised sports participation’ if
‘never’ was chosen and ‘organised sports participation’ if
one of the other categories were chosen.
In KiGGS1, 12–16 year old adolescents were first asked
via telephone interview whether they did sports activities
which were not part of the physical education during
school and next asked whether their sports activities took
place in a sports club, outside of a sports club or both, in
and outside of a sports club. In the question wordings no
further specification of sports was provided. In the
German context the term ‘sport’ has a broad meaning in-
cluding sports and exercises activities. ‘No organised
sports participation’ was defined if the participants did not
do any sports or if their sports activity took place outside
of a sports club. ‘Organised sports participants’ was de-
fined if the participants indicated to do sports ‘in a sports
club’ or ‘in and outside of a sports club’.
An ‘OS participation’ variable was generated combin-
ing the information from KiGGS0 and KiGGS1 into four
categories: ‘maintenance’, if the child participated in OS
at KiGGS0 and KiGGS1; ‘dropout’, if the child partici-
pated in OS at KiGGS0 but not at KiGGS1; ‘commence-
ment’, if the child did not participate in OS at KiGGS0
but did at KiGGS1; ‘nonparticipation’, if the child did not
participate in OS at both KiGGS0 and KiGGS1.
Predictor variables
Potential predictor variables for OS participation were
selected based on evidence in the literature [11, 12]. All
information used for constructing the predictor variables
was collected at KiGGS0 either with self-administered
questionnaires filled in by one parent or during physical
examination of the children.
Socio-demographic factors
‘Parental education level’ was constructed based on the
highest school-completion certificate and the highest
vocational-training certificate achieved by either the
mother or father of the participant. A categorical paren-
tal education level variable (low, intermediate, high) was
Fig. 1 Flow diagram of participants
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constructed, the methodology for which is described in
detail elsewhere [15].
‘Household-equivalent income’ was calculated based on
the households’ approximate monthly net income and the
number of individuals living permanently in the house-
hold [15]. A categorical household income level variable
was constructed by calculating tertiles of the household-
equivalent income variable (low, middle, high).
‘Migrant background’ was defined if the participant
had immigrated to Germany and if at least one parent
was not born in Germany or if both parents had immi-
grated to Germany or both parents did not hold German
citizenship [16].
Family-related factors
Family form was defined as ‘single-parent family’ if the
participant lived together with a single mother or a
single father, and no new partner of the parent lived in
the household.
Health-related factors
Body weight and height were measured using standard-
ized methodology. A ‘weight status’ variable was con-
structed by calculating participants’ BMI and classifying
the participants into ‘overweight or obesity’ or ‘no over-
weight or obesity’ categories according to the national
BMI reference values of Kromeyer-Hauschild [17].
For the parental evaluation of the participants’ health
status, one parent was asked, ‘How would you describe
the general health status of your child?’, with the re-
sponse categories ‘very good’, ‘good’, ‘fair’, ‘poor’ and ‘very
poor’. A dichotomous ‘general health status’ variable was
constructed with the categories ‘very good’ and ‘not very
good’, with ‘not very good’ comprising of the responses
good, fair, poor and very poor.
‘Special health care needs’ of the participants were
assessed by a German version of the ‘Child with Special
Health Care Needs’ screener (CSHCN) [18, 19]. The
CSHCN identifies children who suffer from long-term
health problems that require health services or cause
functional limitations.
The ‘Strengths and Difficulties Questionnaire’ was
used to assess ‘psychopathological problems’ among the
participants, based on information on emotional, behav-
ioural, peer and hyperactivity problems as well as pro-
social behaviour [20, 21]. Three outcome categories
(normal, borderline, abnormal) were summarized into a
dichotomous variable with the categories ‘psychopatho-
logical problems’ (borderline and abnormal) and ‘no psy-
chopathological problems’ (normal).
‘Motor fitness’ of the participants was measured with
the motoric test ‘jumping sideways’ which measures total
body coordination under time pressure, as well as speed
and muscular endurance of the lower extremities [22]. A
categorical variable based on the age- und sex-specific
percentiles was constructed: < 20th percentile, ‘below-
average fitness’; ≥ 20th - ≤ 80th percentile, ‘average fit-
ness’; > 80th percentile, ‘above-average fitness’.
Behavioural factor
One parent was asked to indicate the average duration
that their child spent watching TV or videos and playing
computer games on weekdays and on weekends. A
‘screen-based media use’ index (average duration per day)
was calculated and a categorical variable was constructed
by calculating tertiles (low, middle, high).
Environmental factor
A ‘residential area size’ variable was constructed with
four categories: < 5000 inhabitants, ‘rural area’; 5000 - <
20,000 inhabitants, ‘small-sized city’; 20,000 - < 100,000 in-
habitants, ‘medium-sized city’; ≥ 100,000 inhabitants,
‘metropolitan city’.
Statistical analyses
All analyses were performed with the survey design pro-
cedures of Stata/SE 14.0 to adjust for the cluster design.
Analyses were standardized to the age structure of the
above mentioned age group of the German population
on December 31, 2004. To compensate for different re-
participation rates study-specific weighting factors were
calculated and used to describe the distribution of the
outcome indicator, OS participation, in the study sample.
A ‘lasagne plot’ [23] was created to illustrate the distri-
bution of OS participation between KiGGS0 and
KiGGS1. Multinomial logistic regression was used to
analyse the influence of a predictor variable on all cat-
egories of the dependent variable (maintenance, dropout,
commencement and nonparticipation) at the same time
by selecting the ‘maintenance’ category of the dependent
variable as the reference category. As a first step, binary
analyses were performed to evaluate the statistical sig-
nificance of potential predictors for OS participation;
these were subsequently included in the multivariate
models if they were significantly associated (p < .2) with
the outcome variable for at least one group comparison
(e.g., maintenance versus dropout). As a next step, all
preselected predictors of the respective outcomes were
successively included into multinomial regression
models: Model 1, socio-demographic factors (sex, age,
parental educational level, household income, and mi-
grant background); Model 2, the family-related factor
‘family form’ was added; Model 3, health-related factors
(weight status, general health status, special health care
needs, psychopathological problems, and motor fitness)
were added; Model 4, the behavioural factor ‘screen-
based media use’ was added; Model 5 the environmental
factor ‘residential area size’ was added. The Relative Risk
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Ratios (RRRs) and associated 95 % confidence intervals
(CIs) for each successive model are reported.
Because of relatively small sample sizes in subgroups,
the prediction analysis was performed without stratifying
by sex. In the final model (Model 5), interaction terms
(sex*predictor variables) were included to test whether
sex is an effect modifier for the associations observed.
Results
Descriptive characteristics for the total study sample and
for girls and boys separately are shown in Table 1. Girls
comprised of 49.1 % of the study sample, the mean age
was 8.5 years and 9.3 % had a migrant background.
OS participation from childhood to adolescence
The weighted prevalence proportions across OS groups
indicate that almost half of the participants (48.5 %)
maintained their OS between KiGGS0 and KiGGS1,
20.5 % dropped their OS, 12.3 % commenced OS and
18.7 % did not participate at both KiGGS0 and KiGGS1.
Boys were more likely to maintain their OS compared to
girls (p < .001) and were less likely to not participate
(p = .001). OS participation changes from KiGGS0 to
KiGGS1 stratified by sex are illustrated in Fig. 2.
The distributions of OS participation according to
socio-demographic, family-related, health-related, behav-
ioural and environmental variables are presented in
Table 2.
Predictor analysis
The binary analyses revealed that all potential predictor
variables selected were associated with the OS outcome
variable for one or more group comparisons (multi-
nomial regression) and were thus considered during the
multivariate analysis. During the stepwise multinomial
logistic regression, the associations between the pre-
dictor and outcome variables mostly remained un-
changed when further predictor variables were added.
The only exceptions were ‘weight status’, which was a
predictor for nonparticipation in Model 3, but not in
Models 4 and 5, and ‘family form’, which was not a
predictor for commencement in Models 2–4, but was a
predictor in Model 5. The results of the final model with
all predictors included are presented in Table 3.
Socio-demographic factors
Boys were less likely to be in the dropout, commence-
ment and nonparticipation OS groups rather than in the
maintenance group compared to girls, with an RRR of
0.6 (95 % CI, 0.5–0.7; p < .001) for dropout, 0.6 (0.5–0.8;
p < .001) for commencement and 0.6 (0.4–0.7; p < .001)
for nonparticipation. Participants aged 8–10 years were
more likely to be in the dropout OS group and less likely
to be in the commencement group rather than in the
maintenance group compared to younger participants
aged 6–7 years, with an RRR of 1.5 (1.3–1.9; p < .001) for
dropout and 0.6 (0.5–0.8; p < .001) for commencement.
Participants with parents with low education were more
likely to be in the commencement and nonparticipation
groups rather than the maintenance group compared to
those with parents with intermediate education level,
with an RRR of 1.5 (1.1–2.1; p = .012) for commence-
ment and 1.5 (1.1–2.0; p = .010) for nonparticipation.
Participants with parents with high education were less
likely to be in the dropout group rather than the mainten-
ance group compared to those with parents with inter-
mediate education, with an RRR of 0.7 (0.5–0.9; p = .002).
Participants with low-household income were more likely







Age in years (mean) 8.4 8.5 8.5
Parental education (%)
Low 12.3 11.2 11.8
Intermediate 55.7 55.3 55.5
High 32.0 33.4 32.8
Household income (%)
Low 31.5 32.1 31.8
Middle 37.4 37.9 37.6
High 31.1 30.0 30.5
Migrant background (% yes) 8.8 9.8 9.3
Family form (% single parent) 9.3 8.8 9.1
Overweight/obesity (% yes) 12.4 13.3 12.8
General health status
(% not very good) *
54.6 60.1 57.4
Special health care needs (% yes) * 11.6 20.1 15.9
Psychopathological problems (% yes) * 17.9 10.1 14.1
Motor fitness (%)
Below-average 16.2 17.3 16.8
Average 65.6 63.6 64.6
Above-average 18.3 19.0 18.7
Screen-based media use (%) *
Low 42.9 31.7 37.2
Middle 34.3 35.2 34.8
High 22.8 33.1 28.0
Residential area size (%)
Rural 22.4 21.8 22.1
Small-sized city 27.9 29.0 28.4
Medium-sized city 29.9 28.5 29.2
Metropolitan city 19.9 20.7 20.3
*boys and girls significantly different, p < .05 (Chi-square-test with
Rao-Scott correction)
Manz et al. BMC Public Health  (2016) 16:939 Page 5 of 13
to be in the dropout, commencement and nonparticipa-
tion groups rather than the maintenance group compared
to those with middle-household income, with an RRR of
1.4 (1.1–1.8; p = .006) for dropout, 1.5 (1.1–2.0; p = .008)
for commencement and 2.2 (1.7–2.8; p < .001) for nonpar-
ticipation. Participants with high household income were
less likely to be in the nonparticipation group rather than
maintenance group compared to those with middle
household income, with an RRR of 0.6 (0.5–0.8; p = .001).
Family-related factor
Participants not living in single-parent families were less
likely to be in the commencement rather than the main-
tenance OS group compared to those living in single-
parent families, with an RRR of 0.7 (0.5–1.0; p = .037).
Health-related factors
Participants with psychopathological problems were more
likely to be in the nonparticipation group rather than the
maintenance group, with an RRR of 1.6 (1.2–2.1; p = .001).
Participants with below-average motor fitness were more
likely to be in the dropout, commencement and nonpar-
ticipation groups rather than the maintenance group com-
pared to those with average motor fitness, with an RRR of
1.4 (1.0–1.8; p = .026) for dropout, 1.8 (1.3–2.5; p < .001)
for commencement and 1.7 (1.3–2.2; p < .001) for nonpar-
ticipation. Participants with above-average motor fitness
were less likely to be in the dropout, commencement and
nonparticipation groups rather than the maintenance
group compared to those with average motor fitness, with
an RRR of 0.7 (0.5–0.9; p = .002) for dropout, 0.6 (0.4–0.8;
p = .001) for commencement and 0.4 (0.3–0.6; p < .001)
for nonparticipation.
Behavioural factor
Participants with high screen-based media use were
more likely to be in the commencement rather than
the maintenance group compared to those with middle
screen-based media use, with an RRR of 1.4 (1.1–1.9;
p = .009).
Environmental factor
Participants living in rural areas were more likely to be
in the nonparticipation rather than the maintenance
group compared to those living in metropolitan city
areas, with an RRR of 1.6 (1.0–2.6; p = .039).
Subgroup analysis
Sex was an effect modifier for the associations between
household income, migrant background, family form,
general health status, and residential area size and OS
participation. Subgroup analyses showed that these vari-
ables were associated with OS participation among girls
but not among boys (see Additional file 3). Girls living
in low-income households and girls living in single-
parent families were more likely to be in the dropout ra-
ther than the maintenance group of OS; no associations
were observed among their male counterparts (inter-
action term sex*household income: p = .045; sex*single
parent: p = .040). Girls without a very good general
health status and girls living in small- or medium-sized
cities were more likely to be in the commencement
Fig. 2 Distribution of OS participation according to survey wave stratified by sex
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Table 2 Weighted prevalence proportions of OS participation by socio-demographic, family-related, health-related, behavioural, and
environmental variables








Total sample 3471 48.5 (46.2–50.8) 20.5 (18.7–22.4) 12.3 (10.8–14.0) 18.7 (16.8–20.8)
Sex 0
Boys 1766 53.3 (50.1–56.5) 19.1 (16.7–21.7) 11.3 (9.4–13.5) 16.3 (14.0–18.9)
Girls 1705 43.5 (40.3–46.7) 21.9 (19.5–24.5) 13.4 (11.4–15.7) 21.3 (18.4–24.5)
Age group 0
8–10 years 2043 48.2 (45.0–51.3) 23.2 (20.8–25.7) 9.7 (8.2–11.5) 19.0 (16.5–21.7)
6–7 years 1428 48.9 (45.6–52.2) 16.7 (14.1–19.7) 15.9 (13.4–18.8) 18.5 (15.5–21.8)
Parental education 8
Low 407 35.1 (30.0–40.5) 18.2 (14.2–23.0) 15.9 (12.3–20.2) 30.9 (26.5–35.8)
Intermediate 1922 50.0 (47.3–52.6) 23.4 (21.3–25.6) 11.1 (9.6–12.9) 15.6 (13.6–17.7)
High 1134 63.1 (59.5–66.6) 17.6 (15.1–20.5) 10.1 (8.2–12.4) 9.2 (7.6–11.0)
Household income 19
Low 1099 35.2 (31.5–39.2) 20.7 (17.7–24.1) 14.4 (11.7–17.5) 29.7 (26.2–33.5)
Middle 1299 54.6 (50.9–58.1) 19.1 (16.6–21.9) 12.4 (10.2–15.1) 13.9 (11.9–16.2)
High 1054 61.7 (58.0–65.3) 22.3 (19.3–25.7) 8.9 (7.0–11.2) 7.0 (5.4–9.1)
Migrant background 14
Yes 321 35.0 (28.3–42.4) 20.9 (15.5–27.6) 12.8 (8.3–19.2) 31.3 (25.3–38.1)
No 3136 51.0 (48.5–53.4) 20.4 (18.5–22.3) 12.2 (10.6–14.0) 16.5 (14.5–18.6)
Family form 0
No single-parent 3156 49.6 (47.1–52.2) 20.4 (18.5–22.4) 12.3 (10.6–14.1) 17.7 (15.8–19.8)
Single-parent 315 39.5 (32.8–46.6) 21.0 (16.0–27.1) 12.9 (8.9–18.4) 26.7 (19.9–34.8)
Overweight/obesity 12
Yes 444 38.7 (33.2–44.5) 23.5 (18.5–29.3) 13.3 (9.2–18.9) 24.5 (18.6–31.7)
No 3015 50.0 (47.6–52.3) 20.0 (18.1–22.1) 12.2 (10.6–14.0) 17.8 (15.9–20.0)
General health status 12
Not very good 1986 46.1 (43.0–49.2) 21.2 (19.2–23.5) 13.0 (11.1–15.2) 19.7 (17.2–22.6)
Very good 1473 52.3 (48.9–55.7) 19.7 (17.3–22.3) 11.5 (9.5–13.9) 16.5 (13.7–19.7)
Special health care needs 173
Yes 523 49.8 (47.1–52.5) 20.8 (18.8–22.9) 12.0 (10.4–13.9) 17.4 (15.4–19.7)
No 2775 44.5 (39.2–49.9) 22.1 (18.5–26.3) 14.1 (10.4–19.0) 19.3 (15.0–24.5)
Psychopathological problems 11
Yes 2972 50.8 (48.2–53.3) 20.3 (18.3–22.5) 11.8 (10.2–13.6) 17.2 (15.1–19.4)
No 488 38.0 (32.8–43.6) 20.9 (16.7–25.8) 15.1 (10.8–20.8) 26.0 (21.2–31.6)
Motor fitness 51
Below-average 573 32.7 (28.2–37.6) 20.0 (16.4–24.3) 16.6 (12.9–21.1) 30.7 (25.4–36.4)
Average 2209 48.3 (45.4–51.2) 21.4 (19.0–23.9) 11.8 (10.0–13.9) 18.5 (16.1–21.1)
Above-average 638 63.1 (58.0–68.0) 18.4 (15.4–21.8) 9.9 (7.1–13.7) 8.6 (5.9–12.3)
Screen-based media use 136
Low 1242 54.8 (51.1–58.4) 19.8 (16.9–23.1) 11.0 (8.9–13.5) 14.4 (12.0–17.1)
Middle 1159 51.0 (46.9–55.1) 19.5 (16.8–22.6) 12.4 (10.0–15.2) 17.1 (14.2–20.5)
High 934 41.1 (37.3–45.0) 21.4 (18.3–24.8) 14.0 (11.1–17.4) 23.6 (19.8–27.9)
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rather than the maintenance group of OS; no associa-
tions were observed among their male counterparts
(interaction terms sex*general health status: p = .015;
sex*residential area size: small-sized city p = .036,
medium-sized city p = .009). Girls with a migrant back-
ground were more likely to be in the nonparticipation
rather than the maintenance group of OS; no associa-
tions were observed among their male counterparts
(interaction term sex*migrant background: p = .043).
Discussion
In this nationwide cohort study with a cluster-randomized
sample of children and adolescents in Germany, the re-
sults show that 48.5 % of the children maintained their
OS, 20.5 % dropped out, 12.3 % commenced and 18.7 %
did not participate in OS within the 6-year observation
period. In line with our observations, Vella et al. [24] also
observed that the majority of the 8–9 year old Australian
children in their study maintained their OS during the 2-
year follow-up period until the age of 10–11 years. How-
ever, the prevalence proportion for maintenance was
higher and the proportions for dropout, commencement
and nonparticipation were lower in comparison to our
study. Amongst other reasons, this difference might be ex-
plained by the younger average age of the Australian par-
ticipants, the cultural differences (Germany versus
Australia), the shorter follow-up period (2 versus 6 years)
or methodological differences.
Being a girl and being in an older age group, having par-
ents with low education, living in a low-income household
and a single-parent family, having psychopathological
problems, below-average motor fitness and high screen-
based media use, and living in a rural area were determi-
nants for not maintaining OS from childhood to adoles-
cence. Five determinants were identified for OS dropout,
seven for commencement and six for nonparticipation.
Sex, parental education, household income, and motor fit-
ness determined all non-maintenance OS groups (nonpar-
ticipation, dropout, and commencement), age determined
dropout and commencement, family form and screen-
based media use determined commencement, and psycho-
pathological problems and residential area size deter-
mined nonparticipation in OS.
Boys showed more favourable behaviours than girls be-
cause they more often maintained their OS. Reasons for
the more unfavourable behaviour among girls might be
the increasing importance of their social life when they
become older, which involves a shift in interests and prior-
ities [25, 26]. Girls mature earlier than boys which might
partly explain the observed gender related differences in
OS participation [27]. Moreover, girls might receive less
social support from their parents and peers to do sports
and exercise than boys [28, 29] which might lead to higher
OS dropout and nonparticipation rates. A higher OS de-
cline and dropout among girls compared to boys was also
observed in other studies [9, 30].
Compared to children who maintained their OS, chil-
dren who dropped out were on average older and those
who started were younger. Start of puberty is an import-
ant change in life that is accompanied by increasing de-
mands in school, as well as change of interests, both of
which can lead to declining OS participation [8, 25, 26].
This could explain why the 8–10 year old participants
who were 14–16 years at KiGGS1 had a higher dropout
rate than the 6–7 year old participants who were 12–13
years at KiGGS1 and who also had a higher commence-
ment rate. The older age group reached puberty age dur-
ing the follow-up, which may have led to some dropping
OS, and the younger group was probably initially too
young to do OS and started doing so during the follow-
up. In line with this hypothesis, Rauner et al. [31] ob-
served that from adolescence to adulthood, the dropout
rate of OS continues to be higher than the commence-
ment rate and that the discrepancy between these rates
becomes even greater with increasing age. Decreasing
OS participation with increasing age may be partly ex-
plained by a shift in the setting from organised sports to
more self-organised fitness activities, such as going to
the gym or running [32]. However, about half of the
children who dropped their OS in this study (43.6 %,
data not shown) indicated that they did not do any
sports activity at all at KiGGS1.
Children with parents with low SES (low parental educa-
tion or low household income) dropped their OS more
often, commenced more often and did more often not
participate; thereby showing more unfavourable behaviours
compared to children with parents with a higher SES. Par-
ents with low SES often have physically-demanding jobs
and are less physically active in leisure time, whereas, par-
ents with high SES mostly sit at work and balance their lack
Table 2 Weighted prevalence proportions of OS participation by socio-demographic, family-related, health-related, behavioural, and
environmental variables (Continued)
Residential area size 0
Rural area 766 48.2 (40.7–55.8) 19.6 (15.0–25.3) 13.9 (10.5–18.3) 18.2 (13.5–24.2)
Small-sized city 987 51.0 (47.3–54.7) 20.6 (17.2–24.4) 10.3 (7.6–13.9) 18.1 (15.2–21.4)
Medium-sized city 1013 50.6 (47.0–54.2) 22.3 (19.7–25.2) 11.5 (9.2–14.4) 15.5 (12.8–18.8)
Metropolitan city 705 43.5 (39.3–47.8) 18.6 (15.3–22.6) 14.3 (11.1–18.2) 23.6 (19.5–28.2)
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Table 3 Results of the final multinomial logistic regression model for the prediction of OS participation (reference group: maintenance)
Model Variable Dropout
RRR (95 % Cl)
Commencement
RRR (95 % Cl)
Nonparticipation
RRR (95 % Cl)
1 Sex
Boys 0.6 (0.5–0.7)* 0.6 (0.5–0.8)* 0.6 (0.4–0.7)*
Girls 1.0 1.0 1.0
Age group
8–10 years 1.5 (1.3–1.9)* 0.6 (0.5–0.8)* 1.0 (0.8–1.2)
6–7 years 1.0 1.0 1.0
Parental education
Low 0.9 (0.7–1.3) 1.5 (1.1–2.1)* 1.5 (1.1–2.0)*
Intermediate 1.0 1.0 1.0
High 0.7 (0.5–0.9)* 1.1 (0.8–1.5) 1.1 (0.9–1.4)
Household income
Low 1.4 (1.1–1.8)* 1.5 (1.1–2.0)* 2.2 (1.7–2.8)*
Middle 1.0 1.0 1.0
High 1.1 (0.9–1.4) 0.8 (0.6–1.1) 0.6 (0.5–0.8)*
Migrant background
Yes 1.3 (0.9–1.9) 1.2 (0.7–1.9) 1.4 (0.9–2.1)
No 1.0 1.0 1.0
2 Family form
No single-parent 0.8 (0.6–1.2) 0.7 (0.5–1.0)* 0.7 (0.5–1.0)
Single-parent 1.0 1.0 1.0
3 Overweight/obesity
Yes 1.1 (0.8–1.5) 1.0 (0.7–1.5) 1.3 (1.0–1.8)
No 1.0 1.0 1.0
General health status
Not very good 1.2 (1.0–1.4) 1.2 (0.9–1.5) 1.2 (1.0–1.4)
Very good 1.0 1.0 1.0
Special health care needs
Yes 1.2 (1.0–1.6) 1.2 (0.8–1.7) 0.9 (0.7–1.3)
No 1.0 1.0 1.0
Psychopathological problems
Yes 1.2 (0.9–1.6) 0.9 (0.6–1.4) 1.6 (1.2–2.1)*
No 1.0 1.0 1.0
Motor fitness
Below-average 1.4 (1.0–1.8)* 1.8 (1.3–2.5)* 1.7 (1.3–2.2)*
Average 1.0 1.0 1.0
Above-average 0.7 (0.5–0.9)* 0.6 (0.4–0.8)* 0.4 (0.3–0.6)*
4 Screen-based media use
Low 0.9 (0.7–1.2) 1.0 (0.7–1.3) 0.9 (0.7–1.2)
Middle 1.0 1.0 1.0
High 1.2 (0.9–1.5) 1.4 (1.1–1.9)* 1.3 (1.0–1.7)
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of PA at work with leisure-time PA [33]. PA behaviours of
the parents have a direct influence on those of their chil-
dren [34] and, the younger the children are, the stronger
the parental control on their child’s behaviour seems to be.
Therefore, parental PA and social support could be media-
tors between SES and OS participation, in that children of
parents with low SES receive less emotional and instrumen-
tal support for OS [35, 36]. In addition, costs for equipment
and member fees could be barriers for OS participation
among children of parents with low SES [30, 37]. A higher
OS dropout and a decline in PA among children with low
SES also was observed in other studies [9, 38].
Migrant background was not a significant determin-
ant of OS behaviour in our study, yet the RRRs point
towards a higher risk for nonparticipation among
children with migrant backgrounds compared to those
without migrant backgrounds. Due to the small num-
ber of participants with a migrant background in our
study, there was insufficient statistical power to detect
any differences. Results of other studies on the associ-
ation between migrant background and PA are incon-
sistent [39]. The comparison of study findings from
different cultural settings can be flawed because mi-
grants are heterogeneous groups. Previous German
studies found that children with migrant backgrounds
participated less often in OS compared to children
without migrant backgrounds [40]; low levels of mod-
erate or vigorous PA were in particular observed
among girls with migrant backgrounds [41].
Children from single-parent families were more likely
to commence OS, which means that they started their
OS later in life than those from non-single-parent fam-
ilies. Children in single-parent families might receive less
support from their family because of lack of time and
material resources and thus start their OS when they are
older and less dependent on parental support [42]. Also,
Eime et al. [36] observed that girls from single-parent
families were less likely to be members of sports clubs
compared to girls from other families.
With the exception of psychopathological problems
and motor fitness, most of the health-related variables
analysed in this study were not determinants for OS
participation. A possible explanation could be that a
good health status is an outcome of OS participation
rather than a predictor. Even though the RRRs were
not statistically significant, there was a trend that a
higher proportion of overweight and obese partici-
pants were categorized to be in the nonparticipation
group rather than the maintenance group when com-
pared to normal-weight participants. Furthermore, a
higher proportion of those without a very good health
status were categorized to be in the dropout, com-
mencement and nonparticipation groups rather than
the maintenance group when compared to those with
a very good health status. Similarly, a higher propor-
tion of those with special health care needs were cat-
egorized to be in the dropout group rather than the
maintenance group compared to those with no special
health care needs. Moreover, having psychopatho-
logical problems was a predictor for abstaining from
OS. Children with emotional problems like anxiety
could be less willing to be physically active within a
group and hyperactive children who often have peer
problems might also have difficulties being physically
active within a group [43]. Ortlieb et al. [44] found a
negative association between psychopathological prob-
lems and moderate to vigorous PA in children as
well. Low motor fitness was another determinant for
not maintaining OS. Children with poor motor profi-
ciencies might have problems with learning sport-
specific skills and thus possibly enjoy OS less and
have poorer self-esteem. In line with our observations,
Crane & Temple concluded based on their literature
review that a lack of enjoyment and perception of compe-
tence are predictors for OS dropout [30] and Barnett et al.
showed that motor proficiencies during childhood pre-
dicted OS participation 6 years later [45].
High screen-based media use predicted commence-
ment of OS later in life and tended to link with OS non-
participation. High amounts of screen-based media use
during childhood may reflect a low parental awareness
about the importance of PA and a low parental support
for OS among their children.
Children living in rural areas had a higher risk of no
participation compared to children living in metropol-
itan areas. Better non-organised outdoor PA possibilities
in rural areas and a larger variety of and shorter dis-
tances to OS opportunities in metropolitan areas might
Table 3 Results of the final multinomial logistic regression model for the prediction of OS participation (reference group: maintenance)
(Continued)
5 Residential area size
Rural area 1.0 (0.7–1.4) 1.4 (0.9–2.2) 1.6 (1.0–2.6)*
Small-sized city 0.9 (0.7–1.2) 0.8 (0.6–1.2) 1.0 (0.7–1.5)
Medium-sized city 1.0 (0.7–1.2) 0.9 (0.6–1.3) 1.0 (0.7–1.4)
Metropolitan city 1.0 1.0 1.0
*p < .05; n = 3091
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explain this observation [37, 44]. The findings from a
Canadian study are in line with our findings [46]; how-
ever, an Australian study observed the opposite, in that
adolescents from rural areas had higher OS rates than
those from urban areas [47].
Strengths and limitations
KiGGS combines the advantages of high representative-
ness (nationwide, cluster-randomized survey with 167
sample points) and the possibility of investigating causal
relationships (cohort study design). This was the first
analysis that examined determinants of OS participation
patterns during a 6 years transition period from child-
hood to adolescence using KiGGS0 and KiGGS1 data.
We cannot exclude the possibility that selection bias oc-
curred at different stages: selecting participants for
KiGGS0, loss to follow-up (KiGGS1) and exclusions be-
cause of incomplete data. Response analyses conducted
for KiGGS0 [48], KiGGS1 (Additional file 1) and item
non-response (Additional file 2) indicate that,
amongst other characteristics, participants with mi-
grant backgrounds and low parental education were
underrepresented in the study sample. In addition, we
cannot exclude the possibility that participants who
were less likely to participate in OS were more likely
to be loss to follow-up. Thus, the presented OS drop-
out and nonparticipation prevalence might be under-
estimated in this study sample compared to the
general population. Furthermore, we cannot exclude
that at least some of the changes in OS participation
over time occurred because of changes in the assess-
ment mode (from proxy interview to self-report). The
sample size was too small to conduct all analyses
stratified by sex and, even in the total sample, statis-
tical power was insufficient to reveal associations for
some sub-group analyses (i.e., migrant background).
Although motor fitness and weight status were mea-
sured objectively, most variables used were assessed
based on self-reported or proxy information. We can-
not exclude the possibility that reporting bias oc-
curred (i.e., recall and social desirability bias).
Misclassification bias could have occurred as well
since no data were collected within the 6-year follow-
up period between the measurement points (i.e., for
OS participation).
Conclusions
Despite the limitations of this study, we can conclude
that more children dropped their OS than com-
menced and one-fifth did not participate in OS at all.
There is a need for action to improve the participa-
tion rates for OS among all children and adolescents
living in Germany. Health promotion efforts should
focus on bringing young children into OS and
preventing adolescents from stopping OS when they
reach puberty age. More age and gender sensitive ap-
proaches are needed to tailor offerings which consider
the preferences and interests of male and female ado-
lescents in different life episodes. In this respect, fur-
ther research should focus on the needs and preferences
of adolescents as regard attractive organised sports offer-
ings. Health policies, sports organisations and schools
should cooperate to reduce barriers and increase accessi-
bility to OS for all children and adolescents and in par-
ticular for those coming from families with low SES.
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